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PROBLEM TO BE SOLVED: To increase the yield of 
laminated substrates. 

SOLUTION: Two substrates are laminated to form a 
laminated substrate. Then, a wedge 5 is inserted near a 
void 3 to temporarily separate (strip off) a part of the 
substrate which includes the void 3. Thereafter, the 
wedge 5 is pulled off to cause the separated part to 
airtightly adhere to its originai place again. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of the substrate which 
applied the disposal method of a lamination board, manufacturing methods, and those methods. 
[0002] 

[Description of the Prior Art]After sticking two substrates, there is a way both manufacture the 
lamination board combined firmly, by performing heat treatment etc. to this. This method is suitable 
for manufacture of the substrate which has structures, such as SOI, for example, 
[00031 Drawing 4 (a) and (b) is a mimetic diagram showing a part of process of pasting two substrates 
together. In this lamination process, first, as shown in drawing 4 (a), that lamination side is turned 
up, the 1st substrate 1 is put on the crevice of the substrate support implement 201, the 2nd 
substrate 2 is carried out on the 1st substrate 1, that lamination side is turned down, and it piles up. 
At this time, the upper substrate 2 will be floated with the gas between substrates, as shown in 
drawing 4 (a). 

[0004][00, 4]. Subsequently, if it pressurizes with the pressurizing pins 202 to near the edge of the 
upper substrate 2 as shown in drawing 4 (b) before the air between the substrates 1 and 2 falls out 
thoroughly, the air between the substrates in a pressurized part will be extruded toward the outside, 
and will carry out a substrate in a pressurization part first. 

Then, it carries out, while the gas between substrates is gradually extruded toward the counter 
direction of a pressurization part after that, the area of an adhesion portion is expanded, and it is ** 
of a substrate eventually. 

Signs that the adhesion portion in this case is expanded resemble signs that a wave advances. 
It is called the contact wave.. 

[0005] 

[Problem to be solved by the invention]ln the above-mentioned lamination process, when putting 
particle (particles) between two substrates which should be stuck ****, or air bubbles have been 
incorporated, the portion will be a field (adhesion defective part) where adhesion is imperfect. 
Generally such an adhesion defective part is called the void, and is the greatest poor cause in a 
lamination process. 

[0006] Drawing5 (a) - (f) and drawing 6 (a) - (f) is a figure showing the example of representation for 
which a contact wave seems to advance at the time of the lamination of a substrate. The situation of 
such advance of a contact wave is observable using an infrared transmission type void viewing 

device, for example. 

[00071 Drawing 5 (a) In the example shown in - (f), two substrates are first stuck by the pressurization 
part (portion pressurized with pressurizing pins) 203, and while the tip of a contact wave maintains a 
linear position mostly after that, they run. And two substrates are stuck ideally, without 

incorporating air bubbles. 

[0008]On the other hand, in the example shown in drawing 6 (a) - (f), two substrates are first stuck by 
the pressurization part 203, and a contact wave advances toward the counter direction of the 
pressurization part 203 after that. Under the present circumstances, the speed of a contact wave is 
quick near a center, and slow near an outer peripheral part. And if a contact wave arrives at the 
opposite hand of the pressurization part 203, as shown in drawing 6 (d) - (f), it will advance so that 



the edge of a substrate may be met, and will confine air. It is thought that the Reason which a 
difference produces in the speed of advance of a contact wave in a center section and a periphery 
here is because variation is shown in the surface roughness in a substrate face. 
[0009]This phenomenon is remarkable in the system which lessens the moisture of the substrate 
face which is a field to which it should be made to stick as much as possible, makes a substrate face 
hydrophobicity, and is pasted together. 

[0010]Thus, the lamination board which incorporated air bubbles near the outer peripheral part 
could not be used at a subsequent process, but caused a fall of the yield. 
[0011]An object of this invention is to be made in view of the above-mentioned problem, for 
example, to raise the yield of a lamination board. 

[0012] 

[Means for solving problem]The disposal niiethod concerning the 1st side of this invention is provided 
with the following. 

The elongation process of being a disposal method which removes the adhesion defective part in the 

lamination board to which it makes it coming to stick the 1st material substrate and 2nd material 
substrate, and targeting selectively the portion which encloses said adhesion defective part for the 
elongation of said 1st material substrate and said 2nd material substrate. 

The adhesion process at whjch the portion concerning the elongation of said 1st material substrate 
and said 2nd material substrate is stuck. 

[0013]here -- said elongation process - 1 -- it being preferred to carry out elongation selectively and 
said 1st material substrate and said 2nd material substrate by inserting a wedge between said 1st 
material substrate and said 2nd material substrate, 2) Carry out elongation of said 1st material 
substrate and said 2nd material substrate selectively in said elongation process by inserting a wedge 
between said 1st material substrate and the 2nd material substrate of a front basis, It is still more 
preferred to stick the portion which starts the elongation of said 1st material substrate and said 2nd 
material substrate by drawing out said wedge in said adhesion process. It is preferred to insert said 
wedge near said adhesion defective part in said elongation process. 

[0014][0014]. The lamination group concerning the 2nd side of this invention is provided with the 

following. 

** which a manufacturing method sticks the 1st material substrate and 2nd material substrate, 
pastes it together, and creates a substrate. 

being aimed at the portion which encloses the adhesion defective part in said lamination board at an 
adhesion process - said 1st material substrate and said 2nd material substrate - partial - 

elongation. 

** to which the portion concerning the elongation of an elongation process, and said 1st material 
substrate and said 2nd material substrate is stuck. 

[0015]here - said elongation process - 1 - it being preferred to carry out elongation selectively and 
said 1st material substrate and said 2nd material substrate by inserting a wedge between said 1st 
material substrate and said 2nd material substrate, 2) Carry out elongation of said 1st material 
substrate and said 2nd material substrate selectively in said elongation process by inserting a wedge 
between said 1st material substrate and the 2nd material substrate of a front basis. It is still more 
preferred to stick the portion which starts the elongation of said 1st material substrate and said 2nd 
material substrate by drawing out said wedge in said 2nd adhesion process. It is preferred to insert 



said wedge near said adiiesion defective part in said elongation process. Tlie manufacturing metliod 
concerning tlie 2nd side of this invention. It is preferred to determine the position which inserts said 
wedge In said lamination board based on the audit observation by said observation process at said 
elongation process. Including further the observation process of observing the position of the 
adhesion defective part in said lamination board created by said 1st adhesion process. 
[0016][0016]. The basis concerning the 3rd side of this invention is provided with the following. 
** which a manufacturing method has a detached core inside and has a transfer layer on it. 
** which sticks a material substrate and the 2nd material substrate prepared separately, pastes 
together, and creates a substrate. 

being aimed at the portion which encloses the adhesion defective part in said lamination board at an 
adhesion process - said 1st material substrate and said 2nd material substrate -- partial -- 
elongation. 

By removing or separating the portion from an elongation process, the 2nd adhesion process to 
which the portion concerning the elongation of said 1st material substrate and said 2nd material 
substrate is stuck, and the rear face of said 1st substrate to said detached core from said lamination 
board. Said transfer layer of said 1st substrate creates the substrate which it comes to transfer to the 
surface of said 2nd substrate. 

Here, said transfer layer may contain a single crystal Si layer, for example. 
[0017] 

[Mode for carrying out the inventlonJHereafter, the suitable embodiment of this invention is 

described. 

[0018]First, the removing method of the void (adhesion defective part) concerning the suitable 
embodiment of this Invention is explained, referring to drawing 1 (a) - (d) and drawing 2 (a) - (d). 
Here the sectional view which pasted together the lamination board 100 which pasted the two 
substrates 1 and 2 together, and was cut In the field (plane of composition), and drawing 1 (a) 
drawing 2 (a) - (d) - (d), It is the sectional view which cut the lamination board 100 to shaft 
orientations (direction vertical to a lamination side), and corresponds to drawing 1 (a) - (d) 
respectively. 

[0019]Accordlng to the removing method of this void, the void concerned of the lamination board 
100 which has a void as shown In drawing 6 (f) Is removable. Here, the existence of a void and its 

position can be checked using an infrared transmission type void viewing device, for example. 
[0020]First, in the process shown in drawing 1 (a). For example, the wedge 5 is applied between the 
two substrates 1 and 2 which are the close parts of one void ( drawing 1 (a) void 3) among 1 checked 
using the infrared transmission type void viewing device, or two or more voids (adhesion defective 
part) 3 and 4, paste together and constitute the substrate 100. 

[0021]Subsequently, in the process shown in drawing 1 (b), elongation (exfoliation) of the two 
substrates 1 and 2 which constitute the lamination board 100 is selectively carried out by pasting the 
wedge 5 together and inserting in the substrate 100 gradually. Here, the wedge 5 is inserted until a 
void Is thoroughly incorporated Into an elongation portion. 

[0022] Subsequently, extracting the wedge 5 Inserted In the lamination board 100 In the process 
shown In drawing 1 (c) is kept gently. The gas of the elongation portion (the portion of the original 
void is included) of the two substrates 1 and 2 which constitute the lamination board 100 is extruded 
by this, and the elongation portion concerned carries out full adhesion. One void is removed by the 
above process. 

[0023]subseque ntly, the thing for which the process of drawing 1 (a) - a figure (d) Is carried out about 



other voids ( drawing 1 (a) void 4) -- being concerned -- others -- a void is removable. 
[0024]According to the removing method of this void, the void of a lamination board can be removed 
even to such an extent that a next process is not affected, and the yield can be raised. 
[0025]Next, the Example which applied the removing method of the void shown in drawing 1 (a) - (d) 
and drawing 2 (a) - (d) to manufacture of the substrate which has SOI structure etc. is explained. 
[00261 Drawing 3 (a) - (g) is a figure explaining the manufacturing method of the substrate which has 
the SOI structure concerning the suitable embodiment of this invention, etc. 
[0027] First, in the process shown in drawing 3 (a), the single crystal Si substrate 101 for forming the 
1st substrate (prime wafer) 1 is prepared, and the porous Si layer 102 is formed on the main table 
side. The porous Si layer 102 can be formed by performing anodization treatment to the single 
crystal Si substrate 101 in an electrolytic solution (transformation liquid), for example. 
[0028]The solution containing the solution, hydrogen fluoride, and isopropyl alcohol which contain 
here the solution, hydrogen fluoride, and ethanol containing hydrogen fluoride as an electrolytic 
solution, for example are preferred. If a more concrete example is given, as an electrolytic solution, 
the mixed liquor which mixed ethanol with the HF aqueous solution (HF concentration = 49wt%) by 
the volume ratio 2:1, for example is preferred. 

[0029]lt is good also as multilayer structure which consists the porous Si layer 102 of a layer more 
than two-layer [ from which porosity differs mutually ]. Here, as for the porous Si layer 102 of 
multilayer structure, it is preferred that the 2nd porous Si layer that has the 2nd larger porosity than 
the 1st porosity is included the 1st porous Si layer that has the 1st porosity in the surface side, and 
under it. By adopting such multilayer structure, the nonvesicular layer 103 with few defects etc. can 
be formed on the 1st porous Si layer in the formation process of the next nonvesicular layer 103, and 
in a next partition process, it can paste together in a desired position and a substrate can be 
separated. Here, as the 1st porosity, 10% - 30% are preferred, and 15% - 25% are still more 
preferred. As the 2nd porosity, 35% - 70% are preferred, and 40% - 60% are still more preferred. 
[0030]When using the above-mentioned mixed liquor (hydrofluoric acid whose HF concentration is 
49wt%: ethanol =2:1) as an electrolytic solution. For example, it is preferred to generate the 1st layer 
(surface side) on condition of current density 8 mA/cm\ the processing time 5 - llmin, to rank 
second and to generate the 2nd layer (inside side) on condition of the current density 23 - 33 
mA/cm^ 80 sec of processing time - 2min. 

[0031]Subsequently, it is preferred to carry out at least one process of following (1) - (4). It is 
preferred here to carry out (1) and (2) in order, it is still more preferred to carry out to carry out (1), 
(2), and (3) in order or (1), (2), and (4) in order, and it is most preferred to carry out (1), (2), (3), and 
(4) in order. 

[0032](1) The process of forming a protective film in the porous wall of a porous Si layer (Purl 

oxidation process) 

In this process, protective films, such as an oxide film and a nitride, are formed in the porous wall of 
the porous Si layer 102, and this prevents big and rough-ization of the hole by next heat treatment. A 
protective film may be formed by heat-treating in oxygen environment (for example, 200 ** - 700 ** 
are preferred, and 300 ** - 500 ** are still more preferred), for example. Then, it is preferred to 
remove the oxide film etc. which were formed in the surface of the porous Si layer 102. This may be 
carried out by, for example, exposing the surface of the porous Si layer 102 to the solution containing 
hydrogen fluoride. 

[0033](2) Hydrogen baking process (Purl baking process) 

In this process, it heat-treats to the 1st substrate 1 with which the porous Si layer 102 was formed at 



800 ** - 1200 ** into the reducing atmosphere containing hydrogen. It can be removed, when the 
hole of the surface of the porous Si layer 102 can be closed to some extent and a natural oxidation 
film exists in the surface of the porous Si layer 102 by this heat treatment. 
[0034](3) IVIinute amount feeding process (preinjection process) 

When growing up the nonvesicular layer 103 on the porous Si layer 102, it is preferred to grow up, 
the nonvesicular film 103 with a low speed in the initial stage of growth by making supply of the 
source material of the nonvesicular layer 103 into slight quantity. By such a growing method, the 
migration of the atom of the surface of the porous Si layer 102 is promoted, and the hole of the 
surface of the porous Si layer 102 can be closed. Specifically, a growth rate controls 20 or less 
nm/min of 10 or less nm/min of supplies of a raw material preferably to become 2 or less nm/min 
more preferably. 

[0035](4) Elevated-temperature baking process (middle baking process) 

At a temperature higher than the treatment temperature in an above-mentioned hydrogen baking 
process and/or minute amount feeding process, the further closure and flattening of the porous Si 

layer 102 are realizable by heat-treating in the reducing atmosphere containing hydrogen. 
[0036]Subsequently, in the process shown in drawing 3 (b), the nonvesicular layer 103 is formed on 
the porous Si layer 102. As the nonvesicular layer 103, Si layers, such as a single crystal Si layer, a 
polycrystal Si layer, and an amorphous Si layer, a Ge layer, a SiGe layer, a SiC layer, C layer, a GaAs 
layer, a GaN layer, an AlGaAs layer, an InGaAs layer, an InP layer, an InAs layer, etc. are preferred. 
[0037]Subsequently, in the process shown in drawing 3 (c), the Si02 layer (insulating layer) 104 is 
formed as other nonvesicular layers on the nonvesicular layer 103. Thereby, the 1st substrate 1 is 
obtained. The Si02 layer 104 may be generated on condition of O2/H2 atmosphere, 1100 **, and 10 - 
33min, for example. 

[0038]Subsequently, in the process shown in drawing 3 (d). as the Si02 layer 504 is pinched, the 1st 
substrate 1 and the 2nd substrate (handle wafer) 2 prepared separately are stuck. At this time, the 
void (air bubbles) 3 may be incorporated near the periphery of a substrate by the above-mentioned 
cause (refer to drawing 6 ). 

[0039]When the existence and the position of a void are checked and a void exists in the process 
shown in drawing 3 (e). for example using an infrared transmission type void viewing device. Drawing 
l_(a) - (d) and drawing 2 (a) The method explained with reference to - (d) is applied, and the void 

concerned is removed (the substrates 1 and 2 are stuck thoroughly). 

[0040]After the substrates 1 and 2 stick thoroughly, it is preferred to carry out processing which 
strengthens both combination. The processing which heat-treats on condition of IN2 atmosphere, 
1100 **, and lOmin, and heat-treats as an example of this processing on condition of 2O2/H2 
atmosphere, 1100 **, and 50 - lOOmin, for example (oxidation treatment) is preferred. In addition to 
this processing, it may replace with this processing and anode joining processing and/or pressure 
treatment may be carried out. 

[0041]As the 2nd substrate 2, the substrate, the substrate of the light transmittance state of quartz 
etc., sapphire, etc. in which the Si02 layer was formed on the Si substrate and the Si substrate are 
preferred. IHowever, as long as the 2nd substrate 2 has enough a flat field with which lamination is 

presented, it may be enough and may be a substrate of other kinds. 

[0042]Subsequently, in the process shown in drawing 3 (f), the portion from the rear face of the 1st 
substrate 1 to the porous Si layer 102 is removed or separated from the 2nd substrate 2 bordering on 
the porous Si layer 102. Thereby, the nonvesicular layers 103 and 104 by the side of the 1st substrate 
1 as a transfer layer are transferred to the surface of the 2nd substrate 2 as a result. The way 



grinding, polish, etching, or such at least two combination remove the portion from the rear-face 
side of the 1st substrate 1 that constitutes the lamination board 100 to the porous Si layer 102 as the 
method of removal is preferred. As the method of separation, the method of Impressing tensile 
force, compressive force, shearing force, etc. to 1 lamination board 100 or the method of driving In 
the fluid (a liquid or a gas) completed in the shape of a bunch to the edge of 2 lamination board 100 
is preferred. In the latter method, after forming the start part of Separation Sub-Division by inserting 
a w/edge in a part of edge of the porous Si layer 102, the fluid (a liquid or a gas) completed in the 
shape of a bunch may also be driven In towards this start part. As a fluid, the liquid etc. which do so 
selectively the etching operation which can be etched for alkali, such as acid, such as organic 
solvents, such as water and alcohol, and hydrofluoric acid, and a potassium hydrate, and the porous 
Si layer 102, for example are preferred. A low/-temperature cooling medium and a super-cooling 
medium are also employable as a fluid. Gases, such as air, nitrogen gas, carbon dioxide, and rare gas, 
are also employable as a fluid. 

[0043]Subsequently, In the process shown In drawing 3 (e). the porous SI layer 102 which remained 
on the 2nd substrate 2 Is removed. As the method of this removal, for example on an etching 

method and a twist concrete target. For example, the method of using the mixed liquor of HF (0.13 - 
0.2wt%) / H2O2 (5 - 6wt%) / ethanol (1 - 3wt%) / water as an etching reagent, and dipping the 2nd 
substrate 2 that has the porous Si layer 102 on the surface in this etching reagent is preferred. Other 
removing methods Include the way polish etc. remove the porous Si layer 102, for example. 
[0044] Processing which carries out the flattening of the nonvesicular layer 103 on the 2nd substrate 
2 may be carried out after removal of the porous Si layer 102. As the method of this flattening, heat 
treatment and the method of more specifically heat-treating on condition of H2 atmosphere, 1050 ** 
or 1100 **, and 180 - 240min, for example are preferred, for example. 

[0045]ln the process shown in drawing 3 (f). when separating the lamination board 100 In the portion 
of the porous SI layer 103, the 1st separated substrate 1 can be reused as the substrate 101 for 
creating the 1st substrate 1, for example. In this case. It is preferred to carry out to the 1st substrate 
1 (substrate 101) with which the processing performed to the 2nd substrate 2 in the process shown 
in drawing 3 (f) and the same processing were separated. 

[0046]As mentioned above, according to this embodiment, or there Is no void, by being able to 
manufacture a lamination board with few voids, and using such a lamination board, there Is no 
defect or a defect can manufacture few SOI substrates. 

[0047] If this is seen from another viewpoint, according to this embodiment, the yield at the time of 
manufacturing a SOI substrate etc. using a lamination board or this lamination board can be raised. 
[0048]ln the above-mentioned embodiment, although the porous layer as a detached core Is formed 
before a lamination process at the 1st substrate, a detached core may be formed by pouring In ion, 
such as hydrogen, nitrogen, and rare gas, for example. Thus, the layer formed is called minute bubble 
layer, minute depletion layer, and micro cavity layers, a micro blister layer, microbubble layers, etc. 
[0049] Subsequently, it explains, referring to drawing 7 for a semiconductor device using the 
semiconductor substrate which may be manufactured by the manufacturing method (refer to 
drawing 3 (a) - (g)) of the above-mentioned substrate, and a manufacturing method for the same. 
[00501 Drawing 7 is a figure showing the manufacturing method of the semiconductor device using 
the semiconductor substrate which may be manufactured with the application of the manufacturing 
method of the substrate concerning the suitable embodiment of this invention. 
[0051] First, a SOI substrate as shown in drawing 3 (e) which has an insulating layer as a 
semiconductor layer and the nonvesicular layer 104 as the nonvesicular layer 103 Is manufactured 



with the application of the manufacturing method of the above-mentioned substrate. And active 
region 103' and the isolation region 54 which should form a transistor are formed by the method of 
carrying out patterning of the nonvesicular semiconductor layer (SOI layer) 103 on the embedding 
Insulator layer 104 to island shape, or a LOCOS oxidation method (refer to drawing 7 (a)). 
[0052]Subsequently, the gate dielectric film 56 is formed on the surface of a SOI layer (refer to 
drawing 7 (a)). As a material of the gate dielectric film 56, for example Silicon oxide, silicon nitride, 
Oxidation silicon nitride, an aluminum oxide, tantalum oxide, oxidation hafnium, titanium oxide, 
scandium oxide, yttrium oxide, gadolinium oxide, a lanthanum trioxide, zirconium oxide, these 
mixture glass, etc. are preferred. The gate oxide 56 may be formed by oxidizing the surface of a SOI 
layer or, for example, making a substance applicable on the surface of a SOI layer by the CVD method 
or PVD deposit. 

[0053]Subsequently, the gate electrode 55 is formed on the gate dielectric film 56 (refer to drawing 7 
(a)). The polycrystalllne silicon In which P type or an N type impurity was doped, for example as for 
the gate electrode 55, The alloy containing metal, such as tungsten, molybdenum, titanium, 
tantalum, aluminum, and copper, or these at least one sort. It may comprise metal nitrides, such as 
metallic silicide, such as a molybdenum silicide, tungsten silicide, and a cobalt silicide, a titanium 
nitride, a tungsten nitride, a tantalum nitride, etc. The gate dielectric film 56 laminates two or more 
layers which consist of a mutually different material, for example like a polycide gate, and may be 
formed. The gateelectrode 55 may be formed by the method called Sallcide (self aryne silicide), for 
example, may be formed by the method called a damascene gate process, and may be formed by 
other methods. The structure shown in drawing 7 (a) by the above process is obtained. 
[0054]Subsequently, a comparatively low-concentration source and the drain area 58 are formed by 
introducing P type impurities, such as N type impurities, such as phosphorus, arsenic, and antimony, 
or boron. Into active region 103' (refer to drawing 7 (b)). An Impurity can be Introduced by Ion 
implantation, heat treatment, etc., for example. 

[0055]Subsequently, as the gate electrode 55 is covered, after forming an insulator layer, the 
sidewall 59 is formed in the flank of the gate electrode 59 by carrying out etchback of this. 
[0056]Subsequently, the impurity of the same conductivity type as the above is again introduced into 
active region 103', and a comparatively high-concentration source and the drain area 57 are formed. 
The structure shown In drawing 7 (b) by the above process is obtained. 

[0057]Subsequently, the metal silicide layer 60 is formed in the upper surface of the upper surface of 
the gate electrode 55, a source, and the drain area 57. As a material of the metal silicide layer 60, a 
nickel silicide, titanium silicides, a cobalt silicide, a molybdenum silicide, tungsten silicide, etc. are 
preferred, for example. Such silicides by making metal deposit so that the upper surface of the upper 
surface of the gate electrode 55, a source, and the drain area 57 may be covered, and performing 
heat treatment after that. After making this metal and the silicon of the lower part react, it can form 
by removing an unreacted part by etchant, such as sulfuric acid, among this metal. The surface of a 
silicide layer may be made nitriding [ here ] if needed. The structure shown in drawing 7 (c) by the 
above process is obtained. 

[0058]Subsequently, the insulator layer 61 Is formed so that the upper surface of the upper surface 

of a gate electrode, a source, and a drain area which carried out silicide formation may be covered 
(refer to drawing 7 (d)). As a material of the insulator layer 61, the si licon oxide containing 
phosphorus and/or boron are preferred. 

[0059]Subsequently, a contact hole is formed in the Insulator layer 61 by the CMP method if needed. 
If the photolithography technology using a KrF excimer laser, an ArF excimer laser. Fa excimer laser. 



an electron beam, X-rays, etc. is applied, One side can form a with a rectangle [ below 0.25 micron ] 
contact hole, and a diameter can form the circular contact hole below 0.25 micron. 
[0060]Subsequently, it is filled up with a conductor in a contact hole. After forming the film of the 
refractory metal used as the barrier metal 62, or its nitride in the wall of a contact hole as a filling 
method of a conductor. The method of making the conductors 63, such as a tungsten alloy, 
aluminum, an aluminum alloy, copper, and a copper alloy, deposit using a CVD method, PVD, the 
plating method, etc. is preferred. Here, the conductor deposited more highly than the upper surface 
of the insulator layer 61 may be removed by the etchback method or the CMP method. The surface 
of the source exposed to the pars basilaris ossis occipitalis of a contact hole and the silicide layer of a 
drain area may be made the nitriding in advance of restoration of a conductor. The semiconductor 
device which has the structure shown in drawing 7 (d) by the above process is obtained. 
[0061]Here, if it determines that the depletion layer which impresses voltage to a gate electrode and 
spreads under gate dielectric film embeds, and the thickness and impurity concentration of active- 
layer (SOI layer) 103 ' reach the upper surface of the insulator layer 104, the formed transistor will 
operate as a perfect depletion type transistor. If the thickness and impurity concentration of active- 
layer (SOI layer) 103' are set that a depletion layer does not reach the upper surface of the 
embedded oxide film 104, the formed transistor will operate as a partial depletion type transistor. 
[0062] 

[Effect of the InventionJAccording to this invention, the yield of a lamination board can be raised, for 
example. 

[Claim(s)] 

[Claim 1]A disposal method which removes an adhesion defective part in a lamination board to which 

it makes it come to stick the 1st material substrate and 2nd material substrate, comprising: 

An elongation process of targeting selectively a portion which encloses said adhesion defective part 

for the elongation of said 1st material substrate and said 2nd material substrate. 

An adhesion process at which a portion concerning elongation of said 1st material substrate and said 

2nd material substrate is stuck. 

[Claim 2]The disposal method according to claim 1 carrying out elongation of said 1st material 
substrate and said 2nd material substrate selectively in said elongation process by inserting a wedge 
between said 1st material substrate and said 2nd material substrate. 

[Claim 3] In said elongation process, elongation of said 1st material substrate and said 2nd material 
substrate is selectively carried out by inserting a wedge between said 1st material substrate and the 

2nd material substrate of a front basis, The disposal method according to claim 1 sticking a portion 
which starts elongation of said 1st material substrate and said 2nd material substrate by drawing out 
said wedge in said adhesion process. 

[Claim 4]The disposal method according to claim 2 or 3 characterized by inserting said wedge near 
said adhesion defective part in said elongation process. 

[Claim 5]A manufacturing method of a lamination board characterized by comprising the following. 
The 1st adhesion process that sticks the 1st material substrate and 2nd material substrate, pastes 
together, and creates a substrate. 

An elongation process of targeting selectively a portion which encloses an adhesion defective part in 
said lamination board for the elongation of said 1st material substrate and said 2nd material 
substrate, and the 2nd adhesion process, to which a portion concerning elongation of said 1st 



material substrate and said 2nd material substrate is stuck. 

[Claim 6]A manufacturing method of the lamination board according to claim 5 carrying out 
elongation of said 1st material substrate and said 2nd material substrate selectively in said 
elongation process by Inserting a wedge between said 1st material substrate and said 2nd material 

substrate. 

[Claim 7]ln said elongation process, elongation of said 1st material substrate and the 2nd material 
substrate of a front basis is selectively carried out by inserting a wedge between said 1st material 
substrate and the 2nd material substi'ate of a front basis, A manufacturing method of the lamination 
board according to claim 5 sticking a portion which starts elongation of said 1st material substrate 
and said 2nd material substrate by drawing out said wedge in said 2nd adhesion process. 
[Claim 8]A manufacturing method of the lamination board according to claim 6 or 7 characterized by 
Inserting said wedge near said adhesion defective part in said elongation process. 
[Claim 9]lncluding further an observation process of observing a position of an adhesion defective 
part in said lamination board created by said 1st adhesion process in said elongation process. A 
manufacturing method of the lamination board according to claim 8 determining a position which 
inserts said wedge in said lamination board based on an audit observation by said observation 
process. 

[Claim 10]The 1st material substrate that is a manufacturing method of a substrate, has a detached 
core inside, and has a transfer layer on it. The 1st adhesion process that sticks the 2nd material 
substrate prepared separately, pastes together, and creates a substrate. An elongation process of 
targeting selectively a portion which encloses an adhesion defective part in said lamination board for 
the elongation of said 1st material substrate and said 2nd material substrate. By removing or 
separating a portion from the 2nd adhesion process to which a portion concerning elongation of said 
1st material substrate and said 2nd material substrate is stuck, and a rear face of said 1st substrate to 
said detached core from said lamination board, A manufacturing method of a substrate including a 
transfer process at which said transfer layer of said 1st substrate creates a substrate which it comes 
to transfer to the surface of said 2nd substrate. 

[Claim 11]A manufacturing method of the substrate according to claim 10, wherein said transfer 
layer contains a single crystal Si layer. 

[Claim 12|[Claim 12] comprising: semiconductor. 

It is a method, has a detached core inside, and has a transfer layer which contains a nonvesicular 
semiconductor layer on it. 

********** and the 2nd material. substrate prepared separately are stuck, it pastes together, and a 
substrate is created. 

It is elongation selectively about said 1st material substrate and said 2nd material substrate for a 
portion which encloses an adhesion defective part in said lamination board like **** commencement 
of work. 

By removing or separating a portion from a ****** process, the 2nd adhesion process to which a 
portion concerning elongation of said 1st material substrate and said 2nd material substrate is stuck, 
and a rear face of said 1st substrate to said detached core from said lamination board. It is an active 
region of a transistor to said nonvesicular semiconductor layer of a transfer process at which said 
transfer layer of said 1st substrate creates a substrate which it comes to transfer to the surface of 
said 2nd substrate, and a substrate by which said transfer layer was transferred. 



[Claim 13]A semiconductor device manufacturing with tlie application of the manufacturing method 
according to claim 12. 

[Claim 14]The semiconductor device according to claim 13, wherein said transistor contains a partial 
depletion type thin film MOS transistor. 

[Claim 15]The semiconductor device according to claim 13, wherein said transistor contains a perfect 
depletion type thin film transistor. 
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[0002] 

mm^m-tzt^zx ^mmmm^z^-^^titzm-^h 
o I mmmit-t^miR<^m&izii}mx'$>t. 

[ 0 0 0 3 ] 114 (a) m {h)li^ 2fecOS^^gA 
h^txmza^^Xii.. t-f. [14 (a) l.zfsktXol,Z. 

mi<r>mmi^^m^^h^m^±izLxmm.^M. 

2oi^wmzm.^. micommic^nz, ii2co« 
2^^m^^^h^m^ri<zixmh-^h't^. ^co 
Bf, ±ii«os«^2{i. 114 ( a) iz^xoiz. mmm 

[ 0 0 0 4 3 i^:v^•c^ am K 2fS(7)^m'^-^i,zmi 

imz. 114 (b) t^iot. ±i!l<7)a«20X-y 

i>'ft3fit>PtL-CiPEt>'2 0 2tCi:-oTM-ri.i:, JD 

[0005] 

\zii\\x. wk^'±h'<■%2W>wm^zn~'f < 

ASP) t^roTL^o. ^c7)J:o^?P«^^lfB{i, -«l 
[0006] 05 (a) ~ {f)&lM6 (a) ~ 

(f ) (i. ^Mc7)IfiD^^5^i•B#t^>'^'^^'>x-7•■*i 

mT-ri.«^c7)ft^^J^.^tllT'*l.o zcoxo^^^y 
[0007]|15 (a)~(f) [ZTT^tmXU. 2ftc7) 

mmi. t-ftrnM mw-^^y^zx-ixm^^iihu 

^) 2 0 3T'?g«L, ^<m. ny^-^ h>>x-yc7)5fe 
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[0008] -H. 126 ( a ) - ( f ) tip-tWCii. 
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uxu .mtmi mmmw. tmmm2 mmm. t « 
uzmmx-thzb [zx WMW. 1 mmmLtrnti 
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[00 32] ( 1 ) ^7L«S i flc7)fLSt«feSliS:Jgfig 

z^xm-c'ii. #fL«s i « 1. 0 2(7)7Lat3i?<bis^s 
^fpTmm (mn^. 2 0 or-? 0 o'ct^uft t 

<. 3 0 0°C-5 0 0°C*^Mt$f^Lt^) 

tti DfM?i^^#■?.. ^com, ^?L«Sill0 2c7) 

ztm. mni. m\yiim^^tsmii>z§'ii«simi 

0 2cr,^-m^mtz tizx-oxmrn^hni . 

[0 0 3 3] (2) ?m<-^y^'xm(y''j<-^y 

0°C~ 1 2 0 0°CT\ ^7LMS i if 1 0 2/i%M$ii7t: 

^ 1 c7)s« 1 tfi^aiasr^jgt^i, , zcr>m&imzx o . 

#7L«S ill 0 2c7)^ffic7)fLS:S)§SSi*jh-r§it 

I. tftt, ^?LMs i Ji 1 0 2<^mmizmm^t 

J^m^t ^ili m:t hZt tiK'^ h « 

[0034] (3) mSj!S^4«*&lS (r'J^yj^'x^' 

#?L«S i 1 1 0 2±tC^^^fL«il 1 0 

fi£:Rc7)|l]t8m!§T-^^^?L«ll 0 3c7)JIPi|^^ 

cofifci&^ai^^Mt tT. &«xn^ii'M.m 03^^ 

^?L« S i if 1 0 2cO^HcolI^c7)V^ ^V-i^ g y*>' 
Wmti. ^7L«S iiil 0.2cO^ffi<OfLSrW±-rs:: 
t*i'T-#^, Mfi|s6^)tC{i, B5;:ftjiJS*i2 0 nm/m i n 
OT. tftL<iil Onm/mi nOT. <J;0$filL< 
{i2 n m/m i nOTt'^S J: 3 fcJS^^OflfcJ&SrSJISIt 

[00 3 5] {A)mSi^-^y'^XM.{^^<-^y 
#HM*Tm3!!iSSrlD5frr & i k 0 . ^fL«S i Jl 

1 0 2 fi0M^&ttiJiRy^¥iB'fb*^*3i-r & ^ 

1). 

[0036] 113 ( b ) tiK-riST'Ji. 



m-^mio2±.m^iimio3^mmh, 

?L«ii 1 0 3 t LTti: **Sb^bS i 1, f-^faS i jf, 
^WhMS i Ji^OS i Gel, SiGeJi. SiC 
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nGaAsl. In PI. I n A s il^*>'MT-J) ^ » 
[0037] <?:V^T\ 113 ( c ) (Oi^tXgTIi, 
?L«1 1 0 3«±tCffic7)^N^?L«Jifc UT S i O2 1 

(ffi^i) \ <dA-^mm-h. ^iitiDmicos^i 

A^lfJ^ill.. SiO2ll04(i. ^Jifi'. O2/H2 
#Hm. 1 1 0 0°C. 1 0-3 3 m i nO^ftf^JjSi^ 

[0038] JXV-iT-. 113 ( d ) C^tlSTIi. S i 
O2®5 0 45rfi^OJ;dtLt. m 1 «»K 1 1 giM^ 
ii§il5tm2c7)»K (handle wafer) 2i:Sr^§-y: 

;t7)B$. mS^mm {116#BS) 
jaSK#3fttC;K-f H 3*<JXt9a^ixl.Ji^*i|) 
I., 

[ 0 0 3 9 ] 03 ( e ) tS^-tXST1i. ^JiiS'^^'hlS 
a5r«iSL, K**#={±tl.«-&ai. m\ (a) ~ 

( d ) ai^ii2 ( a ) - ( d ) •k^m.xwm.fi-n'i. 

[ 0 0 4 0 ] 1 . 2 L/S^. 

^^mAz-fh'm.-^9m:thZtir'^tL\^. ^om 
B|c7)-|5ilt LTti. <5iJ;tH', 1) N2 tM%. 110 0 
°C, 1 Om i nco^f^T-ii«JlB|$r|^JSL. 2 ) O2 /H 
2#lim. IIOO'C. 5 0-1 0 0m i ncT)^^^^!; 

[0 04 1 ] |g2c7)g^2t trti. SiS^, Si» 
^±(CS i O2 m^m^Uzm.. 5^^c7)3Kjg3i'ftc7) 

^^T'* D . 'mm.<n>mx% ^ t t j; v \ 

[ 0 04 2 ] <X>'^T\ 113 ( f ) tCiKtX^TIi, 
«S ill 02Sr^tLT. mi<7)»^lcO«ffi*^f>^ 

S i 11 0 2 ^ T-cOgP^^S-l^ 2 COM 2 i 0 j^iX 

% 1 fiO^ 1 (iO#^fL«l 1 0 3Sl^ 1 0 4 *5^2cO 

M2c0^ffit?ltS$ix^. ^Sc7):^ffii: L.T(i. IAD 
^^^•ttM 1 0 0 $r«fiS;-tl.m 1 (TiW^ 1 c7)OTfl!l*^'i 
LK S i 1 1 0 2 ^ T-cog|5:^^ Sf HO . 9f la^ L < (ix 
•y^y^^. X«iC:tLA>fi0ii'-^<i:t 2-:>offi;^-^t>-ti:fc 

TJi. 1 ) m-^h-itmmioomm. e^^. ^ 
m:nmmmiijm. 2) s^'o-^h'^m.i 

0 0 cox .y i^'tM LT $ -t^/^oSft: ( 
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^?L« S i 11 0 2 COX -y 'J<7)-^l,zminX-ti Z k 

ma:)r)Vi] U . ^fL«s 1110 2 ^StRWtcx -y f-y 

[0043] KB ( g ) t*1-X@T{i, ^2 

<50S«2±tS':./t^?L«S ill 0 2 2rl^St--l.o ^ 
c7)^*co:^ai:LT{i. ^J;cH\ x-yf-y/S, J: 0* 
^J;c{i. H F ( 0 . 13~0. 2wt%)/ 

H2O2 ( 5~6wt%) /X:$'y-yl/ ( l-3wt 
%) /7j<cOirt^^S$rXvf->-^-Mi: LTfML, .I^ox 

■yf-yi^'Mtc. ^roc^fL®si®io2$r^r-ri.m2 

b LX\i. mm. ^?L«S i « 1 0 2 SrWie^t J: 0 
[0044] i « 1 0 2c7)IM5icOf^. m2c7)^ 

m}Lmm.m i o 3 sr^iM-ri.^^ lt 

i^iiW :i(7)^mt(^1imt LTti. 0iJ;tH\ ftjaii, 
X OftftWtti. 0iJt{i\ H2 #Hm. 1 0 5 O-CXJi 
1100°C. 1 8 0~2 4 Omi nC7)^#t1gi5Qa-fS 

[ 0 0 4 5 ] 133 ( f ) ic^-rxStfcv^T. m-^h 

^mwi 1 0 0 s-^?L«s iji 1 0 3coa5:}5-c:jj-irr 

^ii , "^m^ tifzw, 1 coa^ 1 ^ . Mi. <<fm 1 cos^e^ 1 

Srf^fiittl>^>:i6cOS«l 0 1 1 Lxmm-thZhifiX' 
th, ClcO^tiav^T. 13 (f) t^^IgtifcV^ 

T ® 2 CO* « 2 tcife-t« t |5]«co3!iiiI ^ ? ii/tm 

\<r)mm (*«i 0 1 ) t^zMLxmrnt^zhtimt 

[0046] JiLhcOj: o icoHificOjf »t itiJf. 

^rV ^ S O I S^^^^jtt •!> ; t Ti^T t^ h . 

[0047] tfz. zti-i:m<nmAt->^m.ht. z<n% 

S^^flJffl UT S O I «^S:i8ji^Slgc7)#®i 0 
[ 0 0 4 8 ] :5rlo. _hiecO^MO}g®T'ii. KO^t-* 

^zixm^tima. w\^m^. m^h^si. -7>f 



[0049] j^v^t'. ±ti<nm<7)mim (13 

( a ) - ( g ) t j; mm^mi'^mi^m'k 

[ 0 0 5 0 ] ia7(i, *fg!lcO#3i^||Ji|cOJg^fcffil> 

mit:^mi^&m<^mmi:m^^^tmx-hi . 
[ 0 0 5 1 ] ^-r. ^^^fL«i 1 0 3 h ix^m. 
n^^mm 10 Ah Lx^mm-k^'tm3 ( g ) t^j^ 
•rj; ^=^s o I w&imj^mwL<^m.-nmimm lx 

S»S, -eUT. ai63i;^«iSilil0 4±co#^?L« 
^«{*« (SOI!) 1 0 3^ft^W^A°^- y^'-ri.^ 

mm-^t 'mms^ i o 3 ■ at/s^^j^sifflj^ 5 4 5:^? 

mh (07 (a) #!^) „ 

[00 52] \>K\^X\ S O I lO^ffitcy- h^»5 
6^»^tl. (117 (a)#M) « y-MfiSiM5 60 

I. y-hmtmseiii. mm. soimcommi:m 
ft^-ii-jto. cvDmxiiPVD'mzx^ so im<7)m 
mizm^-ti>w»^:mm-^'tti<otiztizx ofM^^ 

[0053] d:^^x\ y~ hmmm5 6±i,zy- hmm 

SS^m^-th (17 (a)#Hg) , ^'-M®5 5 

fi, mm. P^X(iNS:^»AiH-T$ii;t#*Sfi 
i^ijay-^. :?y:?'";<Ty, tU7'T>< -f-^y. 

f-^y-^^ y.y^ ^yyxr-y-f^ VyA 
i^y^)V-f^ Vy^ K^rfc'cO^ilM-fbfe^fc'TlifiS 

$ix#i>. ^^•-b*6Jii5 6{i. mm-^^y-^AY'f- 

UTji^^:?tLTtJ:v^, y-hmffissji. mm. -t 

u-t-f K (-fe;i^7T7'f yi^u-t^ K) tmitih-^m 
xmsR ■^tixhx^'^b. r-^-yyy-hy'u-^^xtm^ 
iihi]mx-itmixijj:^^L. i&coymxms^ixhx 
\\ &±ff)xm{zxm7 (a) izifrm^mm^^ti 

[00 54] J^t^T-. m. at*. 7yf-^y^^:«NM 
^«{i--J^Dy^rt'c7)PS^«2:vSttfflJS 10 3' 

ymm5 8Mm-ti m7 (h)mm) . ^^mmi. 
mm. ^ :^yn-ib^^^Rx/mM^j:iii,zxy)mxth 

[0055] {xv^f. y~hmm5 5imdj:di,zix 
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[ 0 0 5 6 ] <Xv^r. BlX±fEt |l)-<0#l;Mi7)^*ig!H!l 

$:vgtt^^l03' t^AL. ibSJWSiRScOV-;^, 
Fl/^ >fM5 7S:J^B!<;tl>« liLhcOXSti 0117 

(b) tS^-riijift**»^>ixl.. 

[00 57] ^!k^^X\ y~hm&5 5c7)±ffiMytV- 

x&y F ix- ^ ymm 5 7 io±s t^jia-ftftJi 6 0 

^ tU7"T>vU^f-f F, ^'yyXy-yiyV-f^ F 

'(:mi:ti>zti,zX'oxmAtlztm-^ I , 

\\ a±coxmi>zX'0m7 (c) t^Nt^jif*;*^:^/^^ 

[0 0 58] <ii;vvT\ i^v-f^ vitifzy-hmmco± 
mm/i>zv-xR-i/]i]y^ ymmco±m^mox 0 
mme 1 (117(d) #bs) . jg^ne ico 

[0059] }XV^T\ CMPffiti 0^ 

■71/— if, Ar Fx^j/Vl/—- FjX^v-Vl/— 
if. «^ b-A, X^s^^^ijffl LJt 7 :t F ij y 7 -f 
-SffiSraffl-ri. t , -jflT&s 0 . 2 5 5 ^ n V^McOJE 

JFJ<7)3y^^' ht^-;l/. Xii, itfI*i-0. 2 5 5^'oy 
*}lc0H?gc7)3y:?^ F*-/l^2r^)a-ri)C:i:7&5-e|: 

[00 60] Jjs;v>T\ ny^^' Fd^-;l/rtt*mf*:S:^ 

t ^ I, «iM^«^-?-c7)M«oM5: 3 y ^ F 

A, r;l^5r.T>A-^:^, JH, ffl-^^^t'<7)j»m«s6 3 
S:, CVDiS, PVDi£, a^o^a:^:^: SrfM LTift« 
§-li:l.:&ffi*-'#5iT'S>l,. CICIT, ^sjaii 6 1 C0±ffi J: 
0 i> ft < ttl« Lfc^«*S:x -y \' -y S^C M P ffit 



ay^^h *-;l^«JSg|5tcStB L V F 1/ ^ > 
IcXmi (d) (c^f«jtS:W-ri.¥ai#:^a**#^> 

[ 0 0 6 1 ] ^^T\ y- hmmi^zmE^muLxy- 
hmtmi,zititi^h^^i)mi^Tk;^mtmi 0 4<^± 

mi,zm< i 0 t^vSttJi (SOU) 103' com^Rx/ 

T^nW^^&^&nblt. mf'^^tifzhyy'Jxf'ii^ ^ 
^SSaF7yi^':^^i;LT»fftl>» tfz. SSM^^ 
mibm^mi\M 1 0 4 <7)±ffitS*»:SrVU a t^Sttl 

( s o I ^ ) 10 3' com^&vTMmms.i^ishi 

t. m^^tifzVyy'JxS^i. U^'SSMVyy'Jx 
[0062] 

mi] ^mm«mKcmmmmi,zi^i^^^ f m 
m2] :^mmm^j:mmmmizmrr^^ f (.m 

[03 ] S O I «3t^^^-ri.S«c7)Jujt:^S^|jiflJt 
[04] 2ft<7)»^S:Ifi'3-^t>-frl,Ig<7)-gPS:^^f^ 

[05 ] mm<r>m^h-\tmzayi?^h^x.-7y}m 

[He ] S^coPiD-^ hitmen F-l^x-yAsa 

[^*^«ijiHJ] 

1 t^i(7)mR 

2 ^2comu 

3 , 4 F 
5 <^X/ 

100 MO^i^-frSfl^ 

101 ^SaliSiS^ 

102 ^fLSSiJi 

103 ^N^?L«1 

104 fNm«Ji 
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[HI] [112] [114] 





F^-A(##) 5F052 KBOl KB04 

5F110 AA27 CC02 0003 DD04 DD05 
DD13 EEOl EE02 EE03 EE04 
EE05 EE06 EE09 EE14 EE32 
FFOl FF02 FF03 FF04 FF22 
FF27 FF29 GGOl GG02 GG03 
GG04 GG12 GG13 GG15 HJOl 
HJ13 HJ23 HK05 HK40 HL02 
HL03 HL06 HL21 HL22 HL24 
HM15 HM17 NN02 NN25 NN26 
NN62 NN66 QQll QQ16 



